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A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 . 1 36(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 
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DETAILED ACTION 


Drawings 


The drawing correction received on 12 February 2007 is accepted by the 


Examiner. 


Claim Rejections - 35 USC § 102 


The following is a quotation of the appropriate paragraphs of 35 U.S.C. § 102 
that form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or 
a foreign country or in public use or on sale in this country, more than one year 
prior to the date of application for patent in the United States. 

Claims 1-12, 14, and 15 are rejected under 35 U.S.C. § 102(b) as being clearly 
anticipated by Noureldin et al(IEEE-1999). 


With regard to claim 1, Noureldin et al teach a process(fig. 2), comprising the 
step of: 

computing, via digital signal processing(page 633, abstract), one or more 
performance parameters of a fiber optic gyroscope (page 635, section 3) to determine 
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Figure 2. The FOG as a closed loop 
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a relationship between a performance parameter and a physical parameter 
associated with fiber optic gyroscope components through employment of a closed- 
loop transfer function (figure 2, equation 5) based on at least one characteristic of: 

one or more optical components of the fiber optic gyroscope (page 633, section 
2); and 

one or more electrical components of the fiber optic gyroscope (page 633, 
section 2). 

As to claim 2/1, wherein the step of computing, via digital signal processing, 
the one or more performance parameters of the fiber optic gyroscope to determine a 
relationship between a performance parameter and a physical parameter associated 
with fiber optic gyroscope components through employment of the closed-loop 
transfer function based on the at least one characteristic of the one or more optical 
components of the fiber optic gyroscope and the one or more electrical components of 
the fiber optic gyroscope comprises the step of: 

computing one or more performance parameters of the fiber optic 
gyroscope(page 635, section 3) through employment of one or more physical 
parameters of at least one of the one or more optical components and at least one of 
the one or more electrical components(page 635, section 2). 

As to claim 3/2, wherein the step of computing the one or more performance 
parameters of the fiber optic gyroscope through employment of the one or more 
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physical parameters of the at least one of the one or more optical components and 
the at least one of the one or more electrical components comprises the steps of 

determining one or more relationships between the one or more performance 
parameters and the one or more physical parameters(page 635, section 3.1-3.3); 
and 

employing one or more of the one or more relationships to compute the one or 
more performance parameters(figure 3, page 635). 

As to claim 4/3, wherein the step of employing the at least one of the one or 
more relationships to compute the one or more performance parameters comprises 
the steps of- 

substituting one or more known values of the one or more physical 
parameters into the one or more relationships(figure 3, page 635); and 

employing the one or more known values of the one or more physical 
parameters to compute the one or more performance parameters(figure 3; page 635, 
section 3.1-3.3). 

As to claim 5/3, further comprising the step of- 

determining one or more desired values of the one or more physical 
parameters for employment in causation of the one or more performance 
parameters to equal or approach one or more provided performance parameter 
values for the fiber optic gyro scope (figures 3-7; page 635, section 3.1-3.3). 
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As to claim 6/5, wherein the step of determining the one or more desired 
values of the one or more physical parameters for employment in causation of the 
one or more performance parameters to equal or approach the one or more provided 
performance parameter values for the fiber optic gyroscope comprises the step of: 

employing the one or more desired values of the one or more physical 
parameters to design the fiber optic gyroscope to equal or approach the one or more 
provided performance parameter values(figures 3-7; page 635, section 3.1-3.3). 

As to claim 7/3, wherein the step of employing the at least one of the one or 
more relationships to compute the one or more performance parameters comprises 
the step of: 

employing the at least one of the one or more relationships and one or more 
initial values of the one or more physical parameters to compute the one or more 
performance parameters(figures 3-7; page 635, section 3.1-3.3). 

As to claim 8/7, wherein the step of employing the one or more of the at least 
one relationships and the one or more initial values of the one or more physical 
parameters to compute the one or more performance parameters comprises the 
steps of 

determining a difference between the one or more performance parameters 
and one or more provided parameter values for the fiber optic gyroscope(figures 4-7, 
page 636); 
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iteratively adjusting at least one of the one or more initial values of at least 
one of the one or more physical parameters through employment of the at least one 
of the one or more relationships(figures 4 and 5, page 636); and 

iteratively computing the one or more performance parameters through 
employment of the at least one relationships and the at least one of the one or more 
initial values(figures 4 and 5, page 636). 

As to claim 9/2, wherein the one or more physical parameters comprise one or 
more of: 

an optical power of a light beam in a representation of a first phase 
modulator(K) in a representation of a feedforward component of the closed-loop 
transfer function of the fiber optic gyroscope (fig. 2); 

an operating phase bias applied to one or more counter-propagating light 
beams in the representation of the first phase modulator in the representation of 
the feedforward component of the closed-loop transfer function of the fiber optic 
gyroscope(K); 

a photodetector scale factor in a representation of a photodetector in a 
representation of a signal digitizer in the representation of the feedforward 
component of the closed-loop transfer function of the fiber optic gyroscope(G); 

a preamplifier impedance in a representation of a preamplifier in the 
representation of the signal digitizer in the representation of the feedforward 
component of the closed-loop transfer function of the fiber optic gyroscope(G); 
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a preamplifier gain of the preamplifier in the representation of the signal 
digitizer in the representation of the feedforward component of the closed-loop 
transfer function of the fiber optic gyroscope(G); 

a gain in voltage in a representation of a filter after the photodetector and the 
preamplifier and before an analog-to-digital converter in the representation of the 
signal digitizer in the representation of the feedforward component of the closed- 
loop transfer function of the fiber optic gyroscope(G); 

a gain in a representation of the analog-to-digital converter of the 
representation of the signal digitizer in the representation of the feedforward 
component of the closed-loop transfer function of the fiber optic gyroscope(G); 

a digital truncation gain in a representation of a truncator in a 
representation of a demodulator in a representation of a feedback component of the 
fiber optic gyroscope (G); 

a transit time for the light beam to propagate through a representation of an 
optical waveguide in the representation of the feedback component of the closed- 
loop loop transfer function of the fiber optic gyroscope(the transit time x = nL/c 
which is contained in 27rLn/c); and 

a phase modulator scale factor in a representation of a second phase 
modulator in the representation of the feedback component of the closed-loop 
transfer function of the fiber optic gyroscope(K). 

As to claim 10/1, wherein the closed-loop transfer function comprises: 
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a summing point(figure 2) that receives: 

an input based on a rate of rotation of an optical waveguide of a 

feedback component and a scale factor based on a wavelength of light 

propagating through the optical waveguide, an optical path length of the 

optical waveguide(27rLD/Xc), and 

a diameter of the optical waveguide(D), as a positive input; and 
an input based on a modulated first light beam and a modulated 

second light beam exiting the optical waveguide of the feedback component as 

a negative input(27rLn/c); 

wherein the summing point employs the positive input and the negative 
input to determine a difference between the positive input and the negative input; 

a feedforward component that receives the difference between the positive 
input and the negative input as an input(K); 

wherein the feedforward component employs the difference between the 
positive input and the negative input to provide a signal proportional to a phase 
difference between the modulated first light beam and the modulated second light 
beam exiting the optical waveguide of the feedback component as an output(figure 
2, section 2); and 

wherein the feedback component receives the signal proportional to the phase 
difference between the modulated first light beam and the modulated second light 
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beam exiting the optical waveguide of the feedback component as an input(figure 2, 
section 2); and 

wherein the feedback component employs the signal proportional to the 
phase difference between the modulated first light beam and the modulated second 
light beam exiting the optical waveguide of the feedback component to produce a 
feedback signal(figure 2, section 2); and 

wherein the feedback component employs the feedback signal to produce the 
modulate first light beam and the modulated second light beam exiting the optical 
waveguide of the feedback component(figure 2, section 2). 

With regard to claim 11, Noureldin et al teach an article, comprising: 

one or more storage media readable by a processor(computer simulation; page 
633, abstract); 

means in the one or more storage media for computing, via digital signal 
processing, one or more performance parameters of a fiber optic gyroscope (figure 2) 
to determine a relationship between a performance parameter and a physical 
parameter associated with fiber optic gyroscope components through employment of 
a closed-loop transfer function based at least one characteristic of: 

one or more optical components of the fiber optic gyroscope (figure 2, section 
2); and 

one or more electrical components of the fiber optic gyroscope(figure 2, section 

2). 
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As to claim 12/11, wherein the means in the one or more storage media for 
computing, via digital signal processing, the one or more performance parameters of 
the fiber optic gyrpscope to determine a relationship between a performance 
parameter and a physical parameter associated with fiber optic gyroscope 
components through employment of the closed-loop transfer function based on the 
at least one characteristic of the one or more optical components of the fiber optic 
gyroscope and the one or more electrical components of the fiber optic gyroscope 
comprises: 

means in the one or more storage media for determining one or more 
relationships(figure 3, page 635) between one or more physical parameters and one 
or more performance parameters of 

at least one of the one or more optical components(figure 2, section 2); 

and 

at least one of the one or more electrical components(figure 2, section 
2); and 

means in the one or more storage media for employing at least one of the one 
or more relationships to determine the one or more performance parameters(figure 
2, section 3). 

As to claim 14/12, wherein the one or more performance parameters comprise 
one or more of a bandwidth of the fiber optic gyroscope, a coefficient of random walk 
of the fiber optic gyroscope, an operating frequency of the fiber optic gyroscope, and 
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a power spectral density of noise of the fiber optic gyroscope(figures 3-7; page 635, 
section 3.1-3.3). 

As to claim 15/14, wherein the coefficient of random walk of the fiber optic 
gyroscope is computed as a function of optical power noise, shot noise, analog-to- 
digital converter quantization noise, preamplifier thermal noise, preamplifier 
current noise, preamplifier voltage noise, phase modulation, and gain(page 635, 
section 3.2). 

Response to Arguments 

Applicant's arguments filed 12 February 2007 have been fully considered but 
they are not persuasive. 

With regard to the argument that Noureldin fails to teach "digital signal 
processing", applicant points to figure 1 as prove that Noureldin discloses a FOG 
with analog electronics. Claims 1-12, 14, and 15 are directed to computing 
performance parameters of a FOG by digital signal processing, a computer 
simulation. Figure 2, not figure 1, is directed to a computer simulation of the FOG 
as a closed loop. The teachings of Noureldin in regard to figure 2 anticipates the 
claimed invention. 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of 

time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire 
THREE MONTHS from the mailing date of this action. In the event a first reply is 
filed within TWO MONTHS of the mailing date of this final action and the advisory 
action is not mailed until after the end of the THREE-MONTH shortened statutory 
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period, then the shortened statutory period will expire on the date the advisory 
action is mailed, and any extension fee pursuant to 37 CFR 1.136(a) will be 
calculated from the mailing date of the advisory action. In no event, however, will 
the statutory period for reply expire later than SIX MONTHS from the mailing date 
of this final action. 


Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Samuel A. Turner whose phone number is 571- 
272-2432. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examinees supervisor, Gregory J. Toatley, Jr., can be reached on 571-272-2800 ext. 


The fax phone number for the organization where this application or 
proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR 
only. For more information about the PAIR system, see http://pair-direct.uspto.gov. 
Should you have questions on access to the Private PAIR system, contact the 
Electronic Business Center (EBC) at 866-217-9197 (toll-free). 


Conclusion 


77. 



Samuel A. Turner 
Primary Examiner 
Art Unit 2877 


